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Abstract
Background
Child gender preference is important in some cultures and has been found to modify risk for
antenatal and postnatal depression. We investigated discrepancies in the child gender pref-
erence between participating women and other key family members and the extent to which
these predicted perinatal depression.
Methods
In a large cohort study of perinatal depression in urban and rural Turkey, participants had
been asked about child gender preferences: their own, and those of their husband, parents,
and parents in-law. Of 730 participants recruited in their third trimester (94.6% participation),
578 (79.2%) were reassessed at a mean (SD) 4.1 (3.3) months after childbirth, and 488
(66.8%) were reassessed at 13.7 (2.9) months.
Results
No associations were found between any gender preference reported in the antenatal
period and depression at any examination. On the other hand, we found associations of
antenatal depression with differences in participant-reported gender preference and that
reported for their mother-in-law (OR 1.81, 1.08–3.04). This non-agreement also predicted
depression at the 4 month (OR 2.24, 1.24–4.03) and 14 month (OR 2.07, 1.05–4.04) post-
natal examinations. These associations with postnatal depression persisted after adjust-
ment for a range of covariates (ORs 3.19 (1.54–6.59) and 3.30 (1.49–7.33) respectively).
Conclusions
Reported disagreement in child gender preferences between a woman and her mother-in-
law was a predictor of post-natal depression and may reflect wider family disharmony as an
underlying factor.
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Introduction
Postnatal and antenatal depression are common mental disorders. For postnatal depression, a
meta-analysis concluded a period prevalence in the three months after birth of 19.2% [1],
although there is potentially substantial international variation [2] with particularly high prev-
alences in Asian countries such as Israel (22.6%), Taiwan (36.6%), Turkey (33,1%; 26,1%) and
Vietnam (29.9%) [3–7]. Multiple contributory factors include life stress, marital conflict,
maternal self-esteem, and lack of social support [8,9]. Depression or anxiety during pregnancy,
past history of psychiatric illness, adverse life events, social support deficits and marital rela-
tionship quality have been reported as moderate to strong risk factors for postnatal depression,
with obstetric and socioeconomic factors exerting smaller influences [8, 10, 11]. For antenatal
depression, life stress, lack of social support, and domestic violence have also been identified as
independent risk factors [12].
Research conducted in Western societies has generally found no association between the
gender of the child and postnatal depression [11]. However, male gender preference exists in
many non-Western cultures [7,13,14,15] and several studies in these settings have found evi-
dence that the birth of a female child when a male child is desired, is associated with postnatal
depression [16,17]. Evidence from India [17] and China [18] has also suggested that spousal
disappointment with the gender of the baby is significantly associated with postnatal depres-
sion in the mother, specifically if the baby is a girl and if the mother has already had a female
child. Furthermore, a direct association between male gender preference and antenatal depres-
sion has been reported [19], although not by all studies [7, 20]. It has been suggested that the
negative reaction of family members towards the birth of a female baby in these contexts may
be influential in initiating or exacerbating depression [11, 21].
Perinatal depressive symptoms have been found to be particularly common in Turkey
[22] with high prevalence of postnatal depression [23–25]. In general, research in Turkey
has tended to confirm risk factors suggested from Western populations such as low income
and socio-economic status, previous mental disorders and perceived poor child health.
Lack of support from the husband and wider family has also been implicated [5, 6, 25, 26].
It is generally assumed that male gender preference is not as prominent in Turkey as in
some of the low and middle income countries in which it has been previously researched;
however, it has received little systematic investigation, and may well vary by region and
sub-culture. For example, in eastern Turkey a strong male gender preference has been
described, and mothers of female babies have been found to have a higher risk of depression
[26]. Family preference for a male infant in the previous pregnancy, a female infant in the
previous delivery and unwanted pregnancy have also been found to be associated with post-
natal depression in western Turkey [27]. As well as those expressed by the woman or her
spouse, gender preferences of parents-in-law might also have an effect, because these famil-
ial relationships remain societally important; however, these have received little investiga-
tion. Furthermore, were gender preferences to exert an influence on maternal mental
health, it may be less important whether the gender of the offspring concords with prefer-
ences and more important whether there are disagreements in the family unit about such
preferences; again, the latter has received little or no investigation but may be particularly
salient in cultures where extended family members plays key roles in the perinatal period,
whether or not they are co-resident. Using data from a prospective study of perinatal
depression from the third trimester onwards, we investigated associations with reported
gender preferences and with self-perceived discrepancies in the child gender preference
between participating women and other key family members (i.e. the husband, parents and
parents-in-law).
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Methods
Study design, setting and sample
The source cohort study was carried out in Ankara, central Turkey. The principle objective
of this original study was to investigate factors associated with antenatal and postnatal
depression in Turkish women: in particular focusing on social support from their husband,
mother and mother-in-law, gender preferences and to investigate the role of nuclear and tra-
ditional family structures in modifying these associations. The study described here was
therefore a secondary analysis of pre-existing data. Baseline and first follow-up examinations
have been previously described in detail [5,6]. In summary, baseline samples were drawn
from 20 urban and semi-rural antenatal clinics, where all women attending routine third tri-
mester antenatal examinations were approached (December 2007 to August 2008). Exclusion
criteria were as follows: aged younger than 18 years, illiteracy, and significant physical health
problems. Although participants were enrolled to this study through the outpatient clinics
where primarily healthy pregnant women receive routine checks, women were asked if there
were any significant health problems such as diabetes mellitus, hypertension and thyroid
dysfunction. After baseline recruitment and interviewing, attempts were made to re-contact
and interview previous participants as close as possible to 2, 12 and 18 months after their
childbirth. Follow up interviews were held at participants’ homes. Baseline interviews lasted
approximately one hour, the first follow-up 30 minutes, the second follow-up 45 minutes,
and third follow-up 1 hour.
Considering sample size calculations, the baseline sample assumed a 25% prevalence of
depression as defined by the EPDS and 30% maintenance of depression at 2 months post-par-
tum, and a calculation was made that 750 participants would be sufficient to detect a 0.5 SD
group difference in mean primary exposure levels (perceived relationship quality as the origi-
nal primary objective) between maintained and non-maintained groups (at 80% power and
alpha 0.05). The data from the baseline, first and second follow-up examinations are presented
in this paper.
The study received approval by ethics committees at Ankara University Faculty of Medicine
and King’s College London. After complete description of the study to the subjects, written
informed consent was obtained at all examinations. Of 730 participants assessed in their third
trimester (94.6% participation rate), 578 (79.2%) were reassessed at a mean (SD) 4.1 (3.3)
months after childbirth, and 488 (66.8%) at 13.7 (2.9) months. The main reason for loss to fol-
low-up (16.8%) between the first two examinations was migration of families due to local re-
allocation of housing around that time and consequent loss of contact; 37 (5.1%) refused on
that occasion. Reasons for loss to follow up (12.4%) between 2 and 12 months postpartum
were local re-allocation of housing around that time (7.8%) and refusal (4.6%).
Measurements
Socio-demographic information. Information was obtained as baseline on age, years of
education, marital status, current physical health, previous mental health difficulties, life stress-
ors, number of children, and family structure. Because almost all (97.8%) participants were
married and cohabiting with their husband, this was not considered as a covariate. Quality of
individual relationships was measured using the Close Persons Questionnaire (CPQ) as a pri-
mary outcome in initial analyses of this cohort, as reported in previously published papers (5,
6). The realionship quality with the husband was also assessed with a single question; however,
this was not included in analyses due to insufficient variance (a very high proportion, 83.1%,
reporting this as good or very good).
Gender preference and perinatal depression
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Self-reported general physical health was ascertained in five groups: very good, good, aver-
age, poor and very poor. Previous mental health was categorized as a binary variable on the
basis of any self-reported previous diagnosis of depression, other psychiatric illness or past
mental health problems. Participants were asked about the presence of the following life stress-
ors/events within the last 12 months, and positive responses were summed and scaled [28]:
being in debt, hunger from lack of food, recent separation, problems with friends, recent ill-
ness/injury, domestic violence, serious illness in a relative, death of a close family member,
death of another relative, problems with a job, problems with money, problems with the justice
system, any robbery.
Depressive symptoms. The Edinburgh Postnatal Depression Scale (EPDS) had been cho-
sen for this study as one of the most widely used screening instruments for perinatal depres-
sion internationally [29] and the most commonly used in previous Turkish research. Although
it has been principally applied to assess postnatal depression, it has also been used for antenatal
depression [30], and has found to have better screening properties than generic instruments
such as the Beck Depression Inventory [30], because of the focus on cognitive features of
depression and the avoidance of questions on symptoms such as somatic complaints and sleep
disturbance which are problematic as diagnostic items in the perinatal period [29]. The maxi-
mum score is 30, and a score of 13 or above was used to classify case-level perinatal depressive
symptoms as has been most commonly applied in previous Turkish samples [31, 32].
Gender preference. Self-reported gender preference of participants, and participant-
reported gender preferences of the husband, mother, father, mother in-law, and father in-law
were gathered (i.e. women were asked to report their own views concerning the gender prefer-
ences of their relatives). These family members had been chosen as the focus for the wider
study due to their important role in marriages in Turkish culture [6]. In the first question
women were asked ‘which gender do you want your child to be?’ and could answer one of the
following: i) very much prefer male, ii) prefer male, iii) no preference, iv) prefer female, or v)
very much prefer female. Other questions were phrased, for example, as ‘which gender does
your husband want your child to be’ with the same qualifiers, followed by the same again for
the mother, father, mother in-law, and father in-law. Questions about gender satisfaction were
asked at follow-up examinations. In order to provide sufficiently informative cell sizes for anal-
ysis, all answers were recoded into three groups: male preference, female preference or no pref-
erence. Participants’ knowledge of the gender of the baby was also asked at the antenatal
examination. For all measures, ‘agreement’ in gender preference was also derived, non-agree-
ment being defined as a different preference between the participant and a given relative (e.g.
the participant preferring a male child but reporting female gender preference for her hus-
band); if ‘no preference’ was reported either by the participant or for the relative in question
then agreement was concluded.
Statistical analyses
The sample was initially described with respect to covariates and their associations with
depression (using odds ratios and chi-squared tests). Antenatal participant-reported gender
preferences and disagreements in this were considered as primary exposures, case-level
depressive symptoms were the primary outcome, and covariates were entered sequentially into
logistic regression models in the following groups: i) Model 1 adjusting for age only; ii) Model
2 adjusting for age, number of children and duration of education; iii) Model 3 adjusting for
age, number of children, duration of education, physical health and number or life stressors;
iv) Model 4 adjusting for age, number of children, duration of education, physical health and
number or life stressors, and self-reported previous emotional problems. These variables were
Gender preference and perinatal depression
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included on the basis of potential associations with disagreement over gender preference and
as potential risk factors for depression.
Results
Sample characteristics and associations with depression
In terms of the index pregnancy and childbirth, 78.6% of women reported that the pregnancy
was planned, and almost all the participants (99.5%) gave birth at health facilities and 63.3%
had a natural delivery without instruments. All participants gave birth to a live baby, but two
participants gave birth to twins and one baby died shortly after birth; these were not included
analyses. Of the 578 remaining women, 210 (36.1%) had a caesarean section. There were equal
proportions of male (50.5%) and female (49.5%) babies, and 97.0% of babies were vaccinated
by the time of the first follow-up interview. Of those in extended family settings, 76.2% lived
with their mother-in-law, 59.5% with their father-in-law and 57.3% with both. The rest of
them were living with their mother, father, siblings or other relatives in different
combinations.
Comparing baseline characteristics between groups who were assessed and not assessed at
the first follow-up examination, there were no significant differences in age, education level,
gender preference, family setting, depression, or any social support measure. Specifically, base-
line depression prevalence was 32.6% in those followed and 31.5% in those not followed (chi-
squared 0.14, df 1, p = 0.61) and gender preference was also not different between the two
groups (no preference, male, and female 48.2%, 23.0%, and 28.8% respectively in women fol-
lowed, 53.0%, 16.1%, and 30.9% respectively in not followed women, chi-squared 3.39, df 2,
p = 0.18). Proportions with no, one, or more than two previous children were 48.9%, 34.5%
and 16.6% in women followed, compared to 63.6%, 24.5% and 12.0% respectively in women
not followed (chi-squared 17.04, df 2, p = 0.002). The same pattern was observed at the second
follow-up: namely, depression prevalence was 31.7% in those followed and 35.4% in those not
followed (chi-squared 0.99, df 1, p = 0.32) and gender preference was also not different
between the two groups (no preference, male, and female 52.2%, 17.0%, and 30.8% respectively
in women followed, 51.6%, 15.9%, and 32.6% respectively in those not followed, chi-squared
0.31, df 2, p = 0.86). Proportions with no, one, or more than two previous children were
47.9%, 34.8% and 17.3% in women followed, compared to 60.8%, 27.0% and 12.2% respec-
tively in women not followed (chi-squared 17.04, df 2, p = 0.002).
Unadjusted associations of covariates with antenatal depression are summarized in Table 1.
Depression was associated with higher numbers of previous children, worse reported general
health, recent life events/stressors, and self-reported past history of emotional problems. There
were no significant associations with age, education level or family structure. Antenatal depres-
sion was not significantly associated with gender preference (chi-squared 2.84, df 2, p = 0.42).
Furthermore, depression did not significantly differ between women giving birth to male or
female babies at at the first and second follow-up examinations after childbirth (respectively,
chi-squared 0.48, df 1, p = 0.49; chi-squared 0.01, df 1, p = 0.94).
Gender preference / satisfaction and depression
Baseline child gender preferences of the participating women, and those reported for the hus-
band, parents and parents-in-law are displayed in Table 2. No gender preference was reported
by 52.2% of women for themselves and their reports of no preference for close relatives ranged
from 46.3% for their husband to 75.3% for their fathers. Male gender preference was reported
by 16.5% of women for themselves, whereas 34.3% reported male gender preference by their
husband. Gender preference was not associated with antenatal depression (chi-squared 2.84,
Gender preference and perinatal depression
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df 2, p = 0.24) or with postnatal depression at follow-up 1 (chi-squared 3.39, df 2, p = 0.18) or
follow-up 2 (chi-squared 0.84, df 2, p = 0.66) examinations. No significant associations
emerged in women with female babies where there was a male gender preference or vice versa
(data not shown).
Considering measures taken at the first and second follow-up examinations after childbirth,
there were generally very high levels of gender satisfaction reported for all family members
with only that for the mother-in-law at the first follow-up falling below 95%. Associations
between the mother-in-law dissatisfaction and maternal depression at first follow-up examina-
tions were significant (chi-squared 12.71, df 1, p<0.01) whereas the analyses could not per-
form for the second follow-up examination due to small numbers.
Table 1. Sample characteristics at recruitment (in third trimester of pregnancy) and associations with contemporaneous depressive symptoms.
Baseline characteristics Mean (SD) or N (%) Depression prevalence % (n) Odds ratio 95% confidence intervals
Age 26.1 (5.2)
<22 207 (29.2) 34.3 (71) Ref. Ref.
23–25 165 (23.3) 37.6 (62) 1.15 0.75–1.77
26–29 170 (23.9) 25.9 (44) 0.67 0.43–1.05
>30 167 (23.6) 36.5 (60) 1.10 0.72–1.69
Number of children
0 373 (52.4) 31.6 (117) Ref. Ref.
1 228 (32.0) 30.3 (69) 0.94 0.66–1.34
2 111 (15.6) 46.8 (51) 1.91 1.24–2.93
Duration of education (years) 8.4 (3.7)
5 232 (33.3) 33.2 (77) Ref. Ref.
6–8 142 (20.4) 33.8 (47) 1.03 0.66–1.60
9–11 239 (34.4) 34.7 (82) 1.07 0.73–1.57
12 82 (11.8) 28.0 (22) 0.79 0.45–1.37
Self-reported physical health
Very good 128 (18.0) 30.5 (39) Ref. Ref.
Good 442 (62.3) 30.0 (132) 0.98 0.64–1.51
Average or below 140 (19.7) 47.9 (67) 2.09 1.27–3.46
Life events
0 378 (53.1) 25.1 (94) Ref. Ref.
1 210 (29.5) 39.5 (82) 1.95 1.36–2.79
2+ 124 (17.4) 49.2 (61) 2.88 1.89–4.40
Any prev. mental health problems
No 297 (42.6) 17.5 (52) Ref. Ref.
Yes 400 (57.4) 45.8 (183) 3.97 2.78–5.68
https://doi.org/10.1371/journal.pone.0174558.t001
Table 2. Reported child gender preferences/satisfaction for participants, those reported for close relatives, and non-agreements.
Participant
N (%)
Husband
N (%)
Mother
N (%)
Father
N (%)
Mother-in-law
N (%)
Father in law
N (%)
Baseline preference
No pref. 379 (52.2) 336 (46.3) 451 (64.4) 508 (75.3) 346 (50.3) 435 (67.2)
Male 120 (16.5) 249 (34.3) 152 (21.4) 113 (16.7) 228 (33.1) 164 (25.3)
Female 227 (31.3) 141 (19.4) 108 (15.2) 54 (8.0) 114 (16.6) 48 (7.4)
Gender satisfaction follow-up 1 Yes/No 563/16 (97.2) 558/19 (96.7) 547/16 (97.2) 535/9 (98.3) 506/39 (92.8) 489/24 (95.3)
Gender satisfaction follow-up 2 Yes/No 472/8 (98.3) 470/8 (98.3) 469/8 (98.3) 458/4 (99.1) 446/20 (95.2) 436/12 (97.3)
https://doi.org/10.1371/journal.pone.0174558.t002
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Gender preference non-agreement at baseline and its association with antenatal and
postnatal depressive symptoms. Considering non-agreements at the baseline assessment
between participants’ gender preference and those perceived for their family members, dis-
played in Table 3, the highest likelihood of non-agreement was between a participant and her
husband (12.5%) and followed by mother in-law (10.9%). Associations of non-agreements in
child gender preference at baseline with depressive symptoms at baseline and at the two fol-
low-up points are also summarised in Table 3. The only statistically significant associations
found were between between non-agreement with the mother-in-law at baseline and depres-
sion at all three examinations. In terms of moderation analyses, associations between non-
agreement with the mother-in-law and maternal depression were not significant between first
time mothers (chi-squared 2.89, df 1, p = 0.09) and those who already have a child (chi-squared
1.99, df 1, p = 0.16) in antenatal examinations. On the other hand, these associations were dif-
ferent between first time mothers (chi-squared 7.61, df 1, p = 0.01) and those who already have
a child (chi-squared 1.11, df 1, p = 0.29) at the first follow-up examinations. Furthermore,
these associations were different for those living in traditional families (chi-squared 11.12, df 1,
p<0.01) compared to nuclear families (chi-squared 0.77, df 1, p = 0.38) at the first follow-up
assessments, whereas these associations were not different for those living in traditional fami-
lies (chi-squared 1.99, df 1, p = 0.16) compared to nuclear families (chi-squared 2.24, df 1,
p = 0.13) at antenatal assessments.
Prospective analyses are summarised in Table 4. Child gender preference non-agreement
with the mother in-law at baseline was associated with postnatal depression at the first follow-
up examination and at the second follow-up. No associations were found for non-agreements
with any other relative. Adjusted associations for non-agreements with the husband and
mother in law at all three examinations are displayed in Table 4. In the final, fully adjusted
model, postnatal depression at the first and second follow-up examinations remained signifi-
cantly associated with gender preference non-agreement with the mother in-law, but there
were no associations for non-agreement with the husband in fully adjusted models.
Table 3. Non-agreement in child gender preference at baseline (third trimester) and associations with depressive symptoms at baseline and each
follow-up.
Non-agreement in gender preference
between the participant and the stated
relative
Number Depression prevalence (%)
Baseline examination
(third trimester)
Follow-up 1 examination (4
months post-partum)
Follow-up 2 examination (14
months post-partum)
Husband
No 635 32.6 24.9 25.6
Yes 91 40.4 30.2 29.4
Mother
No 611 31.9 24.6 24.9
Yes 49 33.3 34.3 40.0
Father
No 537 31.5 24.8 25.6
Yes 38 31.6 35.7 30.4
Mother in law
No 629 30.9 23.5 23.7
Yes 77 42.7 40.7 39.0
Father in law
No 633 31.2 23.0 23.4
Yes 51 34.0 29.7 26.7
https://doi.org/10.1371/journal.pone.0174558.t003
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Discussion
Child gender preference is an important issue in some cultures [5,7] and it has been reported
as a risk modifier for antenatal and postnatal depression in studies in some countries [7,17],
although is generally under-researched. Findings to date have tended to come from societies
where there are marked contrasts between the implications of a male or female child, and the
exposure has received little or no investigation in Western settings where preferences, if pres-
ent, are assumed not to have meaningful impact. We took advantage of a large Turkish cohort
to investigate the issue in a potentially ‘intermediate’ setting, where there is recognised to be
some level of gender preference but probably not as extreme as in other cultures. To our
knowledge, ours is the first study to assess the association prospectively or across such a range
of family members, although it has been investigated previously in cross-sectional studies [27].
Child gender preference is not a unitary construct, but potentially reflects a spectrum of dif-
fering views from relevant family members. This has not been well captured in previous
research. Therefore, we took advantage of a cohort study in which mothers were asked not only
about their own preference but also about the perceived preferences of five other close family
members, and we not only analysed specific reported preferences as exposures but also reported
differences in preferences. We acknowledge that all these preferences were those perceived by
the participant, and not necessarily those actually held by family members; however, in relation
to participants’ mental health, the perception is likely to be more important than the actuality.
We were additionally able to describe reported gender satisfaction after the birth, although
Table 4. Adjusted associations of baseline non-agreement with husband and mother in law and depressive symptoms at baseline, follow-up 1, fol-
low-up 2.
Unadjusted OR (95%
CI)
Model 1 OR (95%
CI)
Model 2 OR (95%
CI)
Model 3 OR (95%
CI)
Model 4 OR (95%
CI)
Non-agreement with the husband and baseline
depression
1.45 1.65 1.54 1.55 1.46
(0.91–2.28) (1.03–2.64) (0.94–2.51) (0.91 -.2.65) (0.84–2.56)
(n = 708) (n = 694) (n = 673) (n = 604) (n = 589)
Non-agreement with the mother-in-law and
baseline depression
1.67 1.94 1.85 1.73 1.85
(1.02–2.73) (1.16–3.22) (1.09–3.16) (0.94–3.17) (0.97–3.53)
(n = 616) (n = 603) (n = 586) (n = 552) (n = 509)
Non-agreement with the husband and follow-up
1 depression
1.29 1.43 1.41 1.30 1.28
(0.73–2.31) (0.79–2.59) (0.76–2.60) (0.67–2.52) (0.66–2.50)
(n = 540) (n = 531) (n = 519) (n = 467) (n = 454)
Non-agreement with the mother-in-law and
follow-up 1 depression
2.24 2.50 2.55 2.82 3.19
(1.24–4.03) (1.36–4.61) (1.35–4.79) (1.40–5.71) (1.54–6.59)
(n = 475) (n = 466) (n = 455) (n = 406) (n = 395)
Non-agreement with the husband and follow-up
2 depression
1.21 1.28 1.21 1.33 1.30
(0.64–2.31) (0.66–2.46) (0.62–2.39) (0.65–2.70) (0.64–2.66)
(n = 442) (n = 435) (n = 422) (n = 382) (n = 373)
Non-agreement with the mother in-law and
follow-up 2 depression
2.07 2.19 2.12 3.11 3.30
(1.05–4.04) (1.10–4.34) (1.04–4.32) (1.43–6.77) (1.49–7.33)
(n = 395) (n = 388) (n = 376) (n = 339) (n = 331)
p0.05 (bold); baseline = third trimester; follow-up 1 = mean 4 months post-partum; follow-up 2 = mean 14 months post-partum
Model 1. Adjusted for age
Model 2. Adjusted for 1 and number of children, duration of education
Model 3. Adjusted for 2 and physical health, number of life events/stressors
Model 4. Adjusted for 3 and previous emotional problem
https://doi.org/10.1371/journal.pone.0174558.t004
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there was insufficient variance in this for analysis. In our sample, an absence of child gender
preference was relatively common, reported by just over half of women for themselves. Moth-
ers’ reports of no preference by a close relative ranged from just under half for their husband to
three quarters for their fathers. Male gender preference was reported by 17% of women for
themselves, whereas twice this proportion reported male gender preference by their husband.
When questions were asked about satisfaction with the gender of the child in the postnatal fol-
low up exampinations, there were generally very high levels of gender satisfaction reported for
all family members. While it is possible that participants were reluctant to report gender prefer-
ence, we feel that this is unlikely, given that interviewers were drawn from similar backgrounds
and interviews conducted in private environments. Additionally, there is no significant social
stigma associated with gender preference which would give rise to under-reporting.
Despite giving birth to girls being a risk factor in some low and middle income countries
[17, 27], gender preference was not significantly associated with antenatal or postnatal depres-
sion. Furthermore, giving birth to male or female babies was not associated with depression at
any examination after childbirth. The lack of an association between gender preference and
depressive symptoms was unexpected considering that societal preference for sons is reported
in Turkey where the the family’s preference for a male infant in the previous pregnancy and
female infant in the previous delivery were associated with postnatal depression (respectively,
OR 3.10, 1.57–6.12 and OR 2.18, 1.09–4.37) [27]. A possible explanation for no association
being found between gender preference and perinatal depression in our sample might be the
lack of gender preference found.
Associations between the child gender preference of relatives and maternal depression have
been noted in India and China [17,33]. Specifically, Xie et al. [33] suggested that the associa-
tion between the gender of the baby and postnatal depression found in their study was not due
to the baby’s gender itself, but rather the social context and reactions of relatives to the baby.
In a recent study, preference for a male child, previously suggested to be influential in Viet-
nam, was not linked to depressive symptoms; instead, poor family relationships and negative
reactions to the infant were associated with lowered maternal wellbeing [7]. Intense levels of
postpartum support from relatives have been described as a ‘double edged sword’ [18], and
being in a close relationship with disapproving or emotionally cold relatives during the postna-
tal period may act as a substantial stressor. In the aforementioned Vietnamese study, it was
reported that a relative (particularly the mother-in-law) having negative reactions to the infant,
was associated with decreased wellbeing of women in the postnatal period [7].
Despite no associations being found for child gender or gender preference with perinatal
depression, we did find some associations between depressive symptoms and participant-
reported non-agreements in child gender preference with their mother in-law. Of note, all
adjusted odds ratios in Table 4 are above one, suggesting that some level of disagreement may
represent a risk factor for depression, although disagreements with the mother in law showed
the strongest and most consistent relationships. Furthermore, these associations were modi-
fied by having a child or not and living in traditional or nuclear family settings after giving
birth. Gender preference non-agreement with the mother-in-law predicted postnatal depres-
sion at the 4 month examination, independent of a range of covariates, whereas gender prefer-
ence conflict with the husband did not predict postnatal depression. The more demonstrable
associations concerning relationships with the mother-in-law are consistent with the impor-
tance of this figure in women’s lives in this culture and are also consistent with our previously
published findings on relationship quality as a risk factor for depression [5,6]. Lower emo-
tional support from the mother-in-law was associated with incidence of postnatal depression
[6]. Support from family members has been found to be an important buffer against depres-
sion in women from other low and middle-income settings [5,6] and gender child
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disagreement with mother-in-law may effect support from mother-in-law. Another explana-
tion might be that the perceived relationship with the mother-in-law is more strongly linked
with the quality of a woman’s marriage. Gender preference conflicts with the mother, father
and father in-law were not associated with antenatal depression and did not predict postnatal
depression. The lack of association with these disagreements, despite appreciable prevalence,
might indicate relatively low perceived family pressure on women and might account for the
overall lack of association between child gender, family gender preference and maternal
depression.
Strengths of this study include its prospective design, the particular features of the setting
and society for the purposes of these research questions, the large and heterogeneous sample,
the standardised assessment instruments which have been well-validated in a variety of inter-
national settings, and a comprehensive range of covariates. As a secondary analysis of data pri-
marily collected for investigating social support and depression outcome, the sample was not
specifically assembled for the objectives described here; however, post-hoc power calculations
based on agreement or not with the spouse and mother-in-law as exposures, indicated 80%
power to detect a 60% risk ratio for depression at first follow-up as an outcome (at alpha 0.05).
The cohort was therefore felt to be of a sufficient size to detect meaningful effects, although did
not permit stratification by the child’s gender and birth order. Response rates were relatively
high and we believe that the findings should generalise to the source populations. The Edin-
burgh Postnatal Depression Scale is widely used in international research; however, it should
be borne in mind that it is a screening instrument, measuring number of depressive symptoms,
and does not seek to define specific depression syndromes. There are also potentially complex
multidirectional relationships between perinatal depression and gender inequality, life events,
previous mental health, physical health, social support, and family structures. Further research
using designs that can determine the direction and strength of these relationships is recom-
mended. Finally, it is important to bear in mind the fact that all family measures were self-
reported by the participants and it is possible that depressive symptoms may have exaggerated
the way relationships, and the attitudes of other family members were appraised and reported.
There has been considerable concern around changes in family structures over the last 100
years and their impact on mental health. Turkey, in common with other Middle Eastern coun-
tries has been particularly affected, although such cultural changes have been occurring over a
relatively longer period. To our knowledge, ours is the first prospective study of this nature
from a Middle Eastern setting and we believe that our findings provide a template for further
research both in Turkey and elsewhere. Because these findings are novel and requiring replica-
tion, clinical implications need to be considered with caution. However, it would be reasonable
to propose that discussions around attitudes to the gender of the infant, in societies and cul-
tures where this is salient, should not only encompass the mother’s feelings but also identify
those preferences reported for other family members, in addition to corroborating such infor-
mation from the family members themselves. It is possible that disagreements around gender
preferences may reflect more important underlying strains in family relationships; however,
this may still represent a way in which such strains might be identified and addressed through
the therapeutic relationship. Our study further supports the salience of the extended family
environment in perinatal depression, and potentially in women’s mental health more widely,
and at least raises the possibility of a focus for preventative intervention.
Conclusion
In this cohort of women from urban and rural communities in Turkey followed from the third
trimester of pregnancy through to the post-natal period, no association was found between
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gender preference reported by the woman, or that reported for any close relative, in the ante-
natal period and depression at any examination. On the other hand, we did find associations
of antenatal depression with differences in gender preference reported by participants and
those reported for their mother-in-law, which also predicted depression at 4- and 14-month
post-natal examinations. These associations persisted after adjustment for a range of covari-
ates. These reported disagreements in gender preference might reflect wider family dishar-
mony and would be worth investigating further in cultures where extended family
relationships are highly salient for women following childbirth. However, it should be borne
in mind that numbers of multiparous women were not sufficient for subgroup analyses, taking
into account child and sibling genders. These might well modify associations, but would need
investigating in more specific cohorts.
Supporting information
S1 File. PLOSdata.
(SAV)
S2 File. PLOS.statistics.
(DOC)
Acknowledgments
The authors express their thanks to staff at the participating antenatal clinics for their support
with the study, to the women who agreed to interviews, and to the research assistants who car-
ried out the interviews.
Author Contributions
Conceptualization: VSC RS.
Data curation: VSC.
Formal analysis: VSC BD CT RS.
Funding acquisition: VSC.
Investigation: VSC.
Methodology: VSC RS.
Project administration: VSC.
Resources: VSC RS.
Software: VSC RS.
Supervision: VSC RS.
Visualization: VSC BD CT RS.
Writing – original draft: VSC.
Writing – review & editing: VSC RS.
References
1. Gavin N, Gaynes B, Lohr K, Meltzer-Brody S, Gartlehner G, Swinson T. Perinatal depression: a system-
atic review of prevalence and incidence. Obstet. Gynecol 2005 106 (5); 1071–83.
Gender preference and perinatal depression
PLOS ONE | https://doi.org/10.1371/journal.pone.0174558 March 29, 2017 11 / 13
2. Halbreich U, Karkun S. Cross-cultural and social diversity of prevalence of postpartum depression and
depressive symptoms. J. Affect. Disorders 2006 91(2); 97–111.
3. Glasser S, Barell V, Boyko V, Ziv A, Lusky A. Postpartum depression in an Israeli cohort: Demographic,
psychosocial and medical risk factors. J. Psychosom. Obst. Gyn. 2000 21(2); 99–108.
4. Wang S, Chen C. Psychosocial health of Taiwanese postnatal husbands and wives. J. Psychosom.
Res. 2006 60 (3); 303–307. https://doi.org/10.1016/j.jpsychores.2005.08.012 PMID: 16516664
5. Senturk V, Abas M, Berksun O, Stewart R. Social support and antenatal depression in extended and
nuclear family environments in Turkey: a cross-sectional survey. BMC Psychiatry 2011 11(1); 48.
6. Cankorur Senturk V, Abas M, Berksun O, Stewart R. Social support and the incidence and persistence
of depression between antenatal and postnatal examinations in Turkey, a cohort study. BMJ Open
2015 1; 5(4), e006456 https://doi.org/10.1136/bmjopen-2014-006456 PMID: 25833665
7. Murray L, Dunne LP, Vo TV, Anh PNT, Khawaja NG, Cao TN. Postnatal depressive symptoms amongst
women in Central Vietnam: a cross-sectional study investigating prevalence and associations with
social, cultural and infant factors. BMC Pregnancy and Childbirth 2015 15; 234. https://doi.org/10.1186/
s12884-015-0662-5 PMID: 26423807
8. O’Hara MW, Swain AM. Rates and risk of postpartum depression—a meta-analysis. Int. Rev. Psychia-
try 1996 8; 37–54.
9. Dennis CL. Psychosocial and psychological interventions for prevention of postnatal depression: sys-
tematic review. BMJ 2005 331; 15. https://doi.org/10.1136/bmj.331.7507.15 PMID: 15994688
10. Beck CT. Predictors of postpartum depression: an update. Nurs Res 2001 50 (5); 275–285. PMID:
11570712
11. Robertson E, Grace S, Wallington T, Stewart DE. Antenatal risk factors for postpartum depression: A
synthesis of recent literature. Gen. Hosp. Psychiat 2004 26(4); 289–295.
12. Lancaster CA, Gold KJ, Flynn HA, Yoo H, Marcus SM, Davis MM. Risk factors for deprtessive symp-
toms during pregnancy: a systematic review. Am. J. Obstet. Gynecol. 2010 202 (1); 5–14.
13. Booth BE, Verma M, Beri RS. Fetal sex determinants in infants in Punjab, India: correlations and impli-
cations. BMJ 1994 309; 1259–1261. PMID: 7888845
14. Nielsen B, Liljestrand J, Hedegaard M, Thilsted SH, Joseph A. Reproductive pattern, perinatal mortalitiy
and sex preference in rural Tamil Nadu, South India: community based, cross sectional study. BMJ
1997 314; 1521. PMID: 9169399
15. Chandran M, Tharyan P, Muliyil J, Abraham S. Post- partum depression in a cohort of women from a
rural area of Tamil Nadu, India. Incidence and risk factors. Brit J Psychiat 2002 181; 499–504. PMID:
12456520
16. Ghubash R, Abou-Saleh MT. Postpartum psychiatric illness in Arab culture: prevalence and psychoso-
cial correlates. Brit J Psychiat 1997 171; 65–68. PMID: 9328498
17. Patel V, Rodrigues M, DeSouza N. Gender, poverty, and postnatal depression: a study of mothers in
Goa, India. Am. J. Psychiat. 2002; 159(1); 43–47. https://doi.org/10.1176/appi.ajp.159.1.43 PMID:
11772688
18. Lee DTS, Yip ASK, Leung TYS, Chung TKH. Ethnoepidemiology of postnatal depression: Prospective
multivariate study of sociocultural risk factors in a Chinese population in Hong Kong. Brit J Psychiat
2004 184; 34–40. PMID: 14702225
19. Kamal HS, Ahmed HN, Eissa MA, Abol-Oyun al SM. Psychological and obstetric response of mothers
following antenatal fetal sex identification. J Obstet Gynaecol Res 1999 25; 43–50. PMID: 10067013
20. Dhillon N, MacArthur C. Antenatal depression and male gender preference in Asian women in the UK.
Midwifery 2010 26(3); 286–293. https://doi.org/10.1016/j.midw.2008.09.001 PMID: 18990472
21. Xie R, He G, Liu A, Bradwejn J, Walker M, Wen SW. Fetal gender and postpartum depression in a
cohort of Chinese women. Soc. Sci. Med. 2007 65(4); 680–684. https://doi.org/10.1016/j.socscimed.
2007.04.003 PMID: 17507127
22. Tezel A, Gozum S. Comparison of effects of nursing care to problem solving training on levels of
depressive symptoms in postpartum women. Patient Educ Couns 2006 63; 64–73. https://doi.org/10.
1016/j.pec.2005.08.011 PMID: 16448799
23. Aydin N, Inandi T, Karabulut N. Depression and associated factors among women within their first post-
natal year in Erzurum province in eastern Turkey. Women Health 2005 41; 1–12.
24. Dindar I, Erdogan S. Screening of Turkish women for postpartum depression within the first postnatal
year: The risk profile of a community sample. Public Health Nurs 2007 24(2); 176–183. https://doi.org/
10.1111/j.1525-1446.2007.00622.x PMID: 17319890
Gender preference and perinatal depression
PLOS ONE | https://doi.org/10.1371/journal.pone.0174558 March 29, 2017 12 / 13
25. Kirpinar I, Go¨zu¨m S, Pasinlioğlu T. Prospective study of postpartum depression in eastern Turkey prev-
alence, socio-demographic and obstetric correalates prenatal anxiety and early awareness. J Clin Nurs
2010 19(3–4); 422–431. https://doi.org/10.1111/j.1365-2702.2009.03046.x PMID: 20500282
26. Inandi T, Elci OC, Ozturk A, Egri M, Polat A, Sahin TK. Risk factors for depression in the first postnatal
year, in eastern Turkey. Int J Epid 2002 31; 1201–1207.
27. Ekuklu G, Tokuc B, Eskiocak M, Berberoglu U, Saltik A. Prevalence of postpartum depression in
Erdirne, Turkey, and related factors. J Reprod Med 2004 49; 908–914. PMID: 15603102
28. Norbeck JS, Tilden VP. Life stress, social support, and emotional disequilibrium in complications of
pregnancy: a prospective, multivariate study. J Health Soc Behav 1983 24(1); 30–46. PMID: 6853997
29. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depres- sion: development of the 10-item Edin-
burgh postnatal depression scale. Brit J Psychiat 1987 150; 782–786. PMID: 3651732
30. Gayness BN, Gavin NI, Meltzer-Brody S, Lohr KN, Swinson T, Gartlehner G, et al. Perinatal Depres-
sion: Prevalence, Screening Accuracy, and Screening Outcomes. Evidence Report/Technology
Assessment, 2005, Number 119.
31. Engindeniz AN, Kuey L, Kultur S. Edinburgh doğum sonrası depresyon olceği Turkce formu gecerlilik
ve guvenilirlik calısması. Bahar Sempozyumları 1 Kitabı, Psikiyatri Derneği Yayınları, Ankara 1996 51–
52.
32. Aydin N, Inandi T, Yigit A, Hodoglugil NN. Validation of the Turkish version of the Edinburgh Postnatal
Depression Scale among women within their first postpartum year. Soc Psych Psych Epid 2004 39;
483–486.
33. Xie R, He G, Koszycki D. Fetal sex, social support and postpartum depression. Can. J. Psychiat 2009
54(12); 856–885.
Gender preference and perinatal depression
PLOS ONE | https://doi.org/10.1371/journal.pone.0174558 March 29, 2017 13 / 13
